The degradation of urban natural spaces reduces their ability to benefit human populations. Restoration can support urban sustainability by improving both the ecological health of these spaces and the public benefits they provide, but studies rarely combine both perspectives. We assessed the ecological and social benefits of an urban river restoration project relative to an unrestored river on the basis of the following four principles: Increasing ecological integrity; benefitting and engaging society; taking account of the past and future; and sustainability. Ecological health at each site was assessed by analyzing macroinvertebrate samples. The social benefits were measured by conducting focus groups with local users of green spaces surrounding the two rivers and comparing their responses. Restoration increased the ecological health of the river and was viewed positively by users, enhancing the river as a space to visit for psychological benefits. However, there were concerns over the erasure of the cultural heritage of the area. Our findings indicate that the long-term sustainability of restoration projects, particularly in urban areas, can be enhanced by integrating ecological and social dimensions. Although short-term ecological improvements may be small, they have the potential to provide a range of benefits for human populations.
Introduction
The majority of the world's population live in urban areas, a proportion which is only predicted to increase [1] . Urban environments create opportunities for sustainability, such as the decrease in carbon emissions due to fewer people driving in compact cities [2] . However, urbanization also causes problems; a major issue is the pressure that development places on green space and biodiversity in cities [1, 3] . Urban natural spaces provide many benefits for people, including wider environmental benefits such as air quality improvement, or improved health as a result of visiting these spaces [4] .
Ecological restoration offers the opportunity to improve degraded natural spaces and therefore the benefits they provide to society [4] . It has been defined as "the process of assisting the recovery of an ecosystem that has been degraded, damaged, or destroyed" [5] . Whilst the primary aim of restoration is environmental, it is guided by cultural expectations and values which determine both the goals set for restoration and whether projects are judged to be successful [6] . Considering this wider context makes it clear that ecological restoration projects can offer benefits that extend beyond the environmental, to the social and economic [7, 8] . Recently, four principles have been proposed in relation to dual ecological and social goals of restoration: Increasing ecological integrity; benefitting and engaging society; taking account of the past and future; and sustainability [9] . Whilst there are frameworks-such as the ecosystem service approach-used to integrate environmental and social
Materials and Methods

Case Study
The river Medlock is located in the Irwell catchment, a 770 km 2 area in the northwest of the UK. The majority of the catchment is urbanized and has an industrial heritage, meaning many of its rivers are affected by diffuse urban pollution and physical modifications [29] .
The Medlock itself flows into Manchester, one of the largest cities in the UK, where it has been heavily modified due to industrialization and urbanization. A 1.6 km section was culverted following serious flooding in 1872, becoming known locally as the Red River due to the bricks used to line the river channel. The UK's Environment Agency ran a project which restored a section of the Medlock over a nine-month period between September 2013 and May 2014, as shown in Figure 1 . The project aimed to improve water flow and provide habitats for wildlife as well as increasing access for local people. Restoration involved widening the channel, removing the bricks to allow the formation of riffles and pools with natural substrates, and the addition of footpaths.
As the study took place post-restoration, we used a space-for-time substitution, where sites with similar spatial characteristics are used for comparative purposes when it is not possible to collect data at different time points [30] . Like the river Medlock, the river Irk is a tributary of the river Irwell and is part of the same catchment. It flows through a similar area with the same industrial history but has not had any restoration work. The Irk therefore served as a pre-restoration baseline for comparison.
Both rivers are accessible via green spaces used by local communities. For the Medlock, these are Philips Park, which contains an unrestored section of the river, and Clayton Vale, the site of the restored section of river ( Figure 2 ). The Irk flows through Queen's Park and Blackley Forest in Manchester and has not been restored in either space. Figure 3 shows all six sites visually; additional information on the characteristics of the sites can be found in Appendix A. 
Ecological Evaluation
We assessed ecological health by sampling aquatic macroinvertebrates. Macroinvertebrates provide information on biotic and abiotic conditions so are considered good indicators for assessing the ecological health of the aquatic environment [19, 31] , and have been widely used to investigate the effects of river restoration [16, 18, 32 ].
Ecological Sampling
We used a space-for-time substitution to investigate the effects of the restoration, sampling both the restored river Medlock and the unrestored river Irk as a comparison. Three sites on each river were sampled for macroinvertebrates ( Figure 2 ). One upstream site was sampled on each river to give an indication of the initial ecological health of each river [18] . The upstream Medlock site is referred to as M-U and the upstream Irk site as I-U. The second site sampled on the Medlock was the downstream restored site (M-Dr), followed by a downstream unrestored site (M-Du) as a comparison. On the Irk, two downstream sites-both unrestored-were sampled (I-Du1 and I-Du2) to serve as comparisons to M-Dr and M-Du on the Medlock. These four sites-M-Dr, M-Du, I-Du1, I-Du2-were all located in green spaces accessible to the public.
The rivers were first sampled in spring (April/May) 2015, one year after the completion of the restoration, then again in autumn (September/October) 2015, and finally in spring (April/May) 2016. During each sampling season, all sites were visited three times and four macroinvertebrate samples were taken on each visit, resulting in 12 samples per site per sampling season. A Surber net was used to sample the macroinvertebrates [32] ; samples were taken over a 10 m stretch of river, encompassing the sides and middle of the channel as well as the different habitat types present at the site. When taking a Surber sample, large stones were brushed, and the riverbed disturbed to a depth of 5 cm for 1 min [32] . Each sample was preserved using ethanol, prior to identification in the lab. Classification was performed at family level, the lowest taxonomic level required to allow calculation of our chosen metrics, apart from oligochaetes which were identified to the lowest possible level (Class) [17] .
Ecological Data Analysis
The four samples collected at each site on each sampling occasion were aggregated, giving us data on macroinvertebrates at three points during each sampling season. Metrics were calculated for each of the three data points for all three sampling seasons. Ecological health at the different sites was evaluated using metrics relating to macroinvertebrate community structure and diversity. In addition to total taxonomic richness and total abundance, we calculated:
• Shannon diversity, a biodiversity metric which takes into account the abundance of each taxa as well as the number of taxa. The distribution of abundance is important to consider as, whilst the same number of taxa might be found at two sites, if at one site most individuals were of one species this would indicate poorer ecological health than at a site where individuals were more evenly distributed among taxa. • Ephemeroptera, Plecoptera, Trichopera (EPT) richness and abundance [18] ; a high score for these metrics indicates the presence of pollution-sensitive taxa, suggesting a site has lower pollution and better ecological health.
•
The biological monitoring working party (BMWP) score, which indicates the overall pollution tolerance of the macroinvertebrate community and therefore water quality at each site. The number of taxa found was taken into account by dividing the BMWP score by the number of scoring taxa found to give an average score per taxon (ASPT) [33] . To allow comparison between the rivers we quantified the differences between sites on the restored and unrestored rivers using Osenberg response ratios as in Verdonschot et al. [17] :
with X R being the restored site (M-Dr) on the Medlock, or unrestored site (I-Du1) on the Irk, and X D being the unrestored downstream (M-Du and I-Du2) or upstream sites (M-U or I-U) ( Table 1) . Response ratios were calculated for each of the three data points for all three sampling seasons. A modified version of the formula from Verdonschot et al. [17] was used to calculate response ratios for EPT richness and EPT abundance to account for 0-values in the data. Response ratios of >0 indicate a positive effect (an increase in diversity or abundance), whilst values of <0 indicate a negative effect, so Mann-Whitney U tests were first used to determine whether the response ratios for each metric differed significantly from zero. Kruskal Wallis tests were used to compare response ratios between the different time points at which sampling took place, to determine if there was any seasonal variation within sites. Mann-Whitney U tests were then employed to test whether there were significant differences in the response ratios for each metric between the restored and unrestored rivers (Table 1) . Additional comparisons were also made between the opposite upstream and downstream sites on each river (reported in Appendix B). False discovery rates were calculated for all sets of tests to correct for multiple testing [34] . 
Social Evaluation
To explore the social benefits, we used focus groups. The population in the vicinity of the restoration project we examined is disadvantaged, and focus groups were chosen as an appropriate method for this context as they can provide insight into the views of hard to reach groups [35, 36] . Participants are often more comfortable talking in a group than engaging in an individual interview and these settings are more suitable for participants who may not be able to easily express their thoughts as the interaction of the group encourages individuals to explain their views [37] . We applied framework analysis (as detailed in Section 2.3.2), a form of thematic analysis, as a method to analyze qualitative data collected in the focus groups. Thematic analysis aims to identify common patterns or topics in the data [38] . Data collection and analysis were concurrent.
Social Sampling
Participants for focus groups were recruited from users of the green spaces around the rivers: Philips Park and Clayton Vale on the restored Medlock, and Queen's Park and Blackley Forest on the unrestored Irk ( Figure 2 ). Posters and flyers were displayed around the four green spaces and at all local venues willing to show them in the neighborhoods around the green spaces including shops, libraries, and community centers. All local user groups with a specific interest in the parks were contacted. These comprised of the Friends of Philips Park, Friends of Clayton Vale, Friends of Blackley Forest, and the Big Local Initiative at Queen's Park, as well as the regular walking groups at Philips Park, Clayton Vale, and Blackley Forest. One author (SDB) also attended local events such as the walking groups to invite people to participate in the research. Focus groups were conducted until views had been collected from local users of all four green spaces. Data collection and analysis were concurrent so this was considered to be when no new codes, and therefore themes (as detailed in Section 2.3.2 below), were required to capture the range of views expressed by study participants (saturation had been reached) [39] [40] [41] .
The focus groups were conducted during October 2015-18 months after the completion of the restoration. The focus groups lasted between 20 min and one hour 40 min and were all conducted by a single author, SDB. Five focus groups were conducted, with 12 participants in total: One at Philips Park (n = 3), one at Clayton Vale (n = 3), two at Queen's Park (the first with n = 1 due to non-attendance of several participants, referred to as a group for simplicity; a second group was conducted, n = 3), and one at Blackley Forest (n = 2). Of the participants, ten were female and two male, all were 45 years or older, six had been residents of the area for their entire lives, four for more than five years, and two between one and five years. Five were members of groups associated with the green spaces whilst seven were local users who were not associated with these groups.
We sought informed consent from all participants and ethical approval for data collection was obtained from the University of York Department of Environment and Geography Ethics Committee. Each focus group began by welcoming participants and asking them how often they used their local green space, their activities in the space, and areas they liked and disliked. This was followed by a photo-elicitation exercise [42] , using pictures of parks containing different natural elements such as trees and flowers under either natural or formal management regimes. These were used to encourage discussion of participants' preferences in green and blue space and the importance of nature to their visits to provide context for discussion of the restoration. The second part of each focus group focused on the ecological restoration. Photographs of the river pre-, during, and post-restoration were used to elicit discussion of the restoration. Participants from the restored river were asked about their preferences before and after restoration, how they used the space, and whether they had felt impacted by the process of restoration as well as their opinions on restoration of the unrestored section of the Medlock. Opinions were also collected from local users of the unrestored river to serve as a comparison.
They were asked about their visits to the unrestored river. Photos of the restored river were then used to discuss their preferences for the river pre-and post-restoration and prompt discussion of restoration of the unrestored river. A focus group guide is available in Appendix C.
Social Data Analysis
All focus groups were recorded and fully transcribed, and then analyzed using framework analysis. Framework analysis is a systematic method of analyzing data which allows comparison of views between different groups [39] . It has five distinct stages: Data familiarization; development of a thematic framework; application of the framework to the data; charting; interpretation. Following familiarization with the data set, sub-themes were identified which were consistent with the four principles suggested by Suding et al. [9] : (i) Increasing ecological integrity; (ii) benefitting and engaging society; (iii) taking account of the past and future; and (iv) sustainability. These sub-themes were therefore located under the four main themes to create a theme-based framework. The data were coded using this framework in NVivo 11 and then charted, which involved summarizing the views of users of the restored river and unrestored river for each sub-theme. Finally, interpretation of the data set was undertaken; the themes were compared and contrasted both within and between the two groups (restored and unrestored) of local users.
Results
The results from the ecological and social analysis are presented below according to the four principles suggested by Suding et al. [9] .
Increasing Ecological Integrity
On the Medlock, the restored site (M-Dr) had better ecological health than the unrestored downstream site (M-Du). Four out of six metrics differed significantly from zero: Richness (Mann-Whitney U = 90.00, p < 0.001), total abundance (Mann-Whitney U = 180.00, p < 0.001), Sustainability 2020, 12, 695 9 of 28 EPT abundance (Mann-Whitney U = 72.00, p < 0.001), and Shannon diversity (Mann-Whitney U = 144.00, p < 0.001) were higher at the restored site (M-Dr) indicating increased diversity, abundance, and pollution tolerance ( Figure 4 ; Table 2 ). However, the ecological health of the restored site (M-Dr) was lower than that of the upstream site (M-U), with richness (Mann-Whitney U = 1242.00, p < 0.001), abundance (Mann-Whitney U = 324.00, p < 0.001), EPT richness (Mann-Whitney U = 954.00, p < 0.001), ASPT (Mann-Whitney U = 1080.00, p < 0.001), and Shannon diversity (Mann-Whitney U = 1260.00, p < 0.001) differing significantly from zero; all measures apart from abundance were lower at the restored site ( Figure 4 ; Table 2 ).
On the unrestored Irk, there was some difference in ecological health between the two unrestored downstream sites (I-Du1 and I-Du2). Response ratios differed significantly from zero for richness (Mann-Whitney U = 450.00, p = 0.022), EPT richness (Mann-Whitney U = 972.00, p < 0.001), and Shannon diversity (Mann-Whitney U = 900.00, p = 0.003). These metrics were all higher at I-Du1, indicating more diversity and pollution tolerant macroinvertebrates but no difference in abundance ( Figure 4 ; Table 2 ). In contrast to the Medlock, the downstream unrestored site I-Du1 was more ecologically healthy than the upstream site (I-U), as richness (Mann-Whitney U = 288.00, p < 0.001), EPT abundance (Mann-Whitney U = 216.00, p < 0.001), and ASPT (Mann-Whitney U = 216.00, p < 0.001) all differed significantly from zero, with all apart from EPT abundance being higher at the unrestored site (I-Du1) ( Figure 4 ; Table 2 ). On the unrestored Irk, there was some difference in ecological health between the two unrestored downstream sites (I-Du1 and I-Du2). Response ratios differed significantly from zero for richness (Mann-Whitney U = 450.00, p = 0.022), EPT richness (Mann-Whitney U = 972.00, p < 0.001), and Shannon diversity (Mann-Whitney U = 900.00, p = 0.003). These metrics were all higher at I-Du1, Tests of seasonal differences between response ratios at each site found few significant differences so are reported in Appendix B.
There were significant differences in response ratios between the restored (M-Dr) and upstream (M-U) sites and comparison sites (I-Du1 and I-U) on the unrestored river for richness (Mann-Whitney U = 1250.00, p < 0.001), abundance (Mann-Whitney U = 393.00, p = 0.005), EPT richness (Mann-Whitney U = 1084.00, p < 0.001), EPT abundance (Mann-Whitney U = 867.00, p = 0.017), ASPT (Mann-Whitney U = 1156.00, p < 0.001), and Shannon diversity (Mann-Whitney U = 1163.00, p < 0.001) ( Table 3 ; Figure 5 ). The difference was larger between these sites for richness and abundance on the Medlock, and on the Irk for all other metrics, indicating that there is a larger difference in pollution tolerance between the upstream sites (I-Du1 and I-U) on the Irk than the restored (M-Dr) and upstream (M-U) sites on the Medlock (Table 3; Figure 5 ).
A comparison of metrics between the restored site (M-Dr) and unrestored downstream site (M-Dr), and comparison sites (I-Du1 and I-Du2) on the unrestored river showed there were significant differences between response ratios for richness (Mann-Whitney U = 231.50, p < 0.001), total abundance (Mann-Whitney U = 318.00, p < 0.001), EPT abundance (Mann-Whitney U = 96.00, p < 0.001), ASPT (Mann-Whitney U = 468.00, p = 0.041), and Shannon richness (Mann-Whitney U = 147.00, p < 0.001), although no significant difference was seen for EPT richness. Response ratios were higher on the restored river, indicating a bigger difference in ecological health between the restored (M-Dr) and unrestored (M-Du) site than the comparison sites (I-Du1 and I-Du2) on the unrestored river (Table 3 ; Figure 6 ).
Findings from the focus groups are summarized in Table 4 . Users of the restored and unrestored rivers both felt that the restoration of the Medlock had been successful in improving the ecological health of the river. When comparing the unrestored and restored sites on the Medlock, users of the unrestored river commented "that's more . . . contrived again . . . (unrestored site), that's more natural (restored site)", whilst local users noted that the restoration "just shows how nature quickly takes over". Local users of the restored river emphasized that the restoration had improved the variety of wildlife at the site: "All of a sudden a kingfisher was fishing there, and you could see little shoals of fish . . . and . . . these three dragonflies . . . all dancing over the river".
In contrast, comments by users of the unrestored river indicated that they perceived ecological health to be equated with the neatness of the site: "I do think it (the Irk) could perhaps do with a bit of tidying up . . . there's a tendency to want to let stuff grow at the sides . . . (which) . . . acts as a sort of filter for collecting rubbish". Table 3 . Comparison of response ratios for each metric from the restored (Medlock, M) and unrestored (Irk, I) rivers; p-values were calculated using Mann-Whitney U tests and adjusted for multiple testing with the Benjamini-Hochberg procedure. Findings from the focus groups are summarized in Table 4 . Users of the restored and unrestored rivers both felt that the restoration of the Medlock had been successful in improving the ecological health of the river. When comparing the unrestored and restored sites on the Medlock, users of the unrestored river commented "that's more … contrived again … (unrestored site), that's more natural (restored site)", whilst local users noted that the restoration "just shows how nature quickly takes over". Local users of the restored river emphasized that the restoration had improved the variety of wildlife at the site: "All of a sudden a kingfisher was fishing there, and you could see little shoals of 
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Increasing ecological integrity
Users perceived the restoration site as more natural than the unrestored downstream site and the river Irk.
Users felt there was a noticeable improvement in the variety of wildlife seen at the restoration site.
Restoration was discussed in terms of tidying up and management, changes to improve ecological health were seen as messy.
Benefitting and engaging society
Urban natural spaces give people a space away from the urban environment where they can go to reduce stress and feel calm and refreshed.
The sound of water is important, viewing and listening to water is calming and relaxing.
Participants expressed preferences for a range of habitat types and wildlife; these made the visit more interesting and gave focal points for their visits.
Participants expressed preferences for a range of habitat types and felt seeing a variety of wildlife in green spaces was important when they felt stressed.
Restoration of the local area was viewed positively; the process of restoration caused little disruption.
Future restoration of the local area is viewed positively.
Wildlife conservation was a motivation for volunteering.
Improving the local environment was a motivation for volunteering.
Taking account of the past and future
Local users are proud of the history of the area and built features that represent that history, opposing their removal.
Local users are proud of the history of the area and oppose the removal of features that reflect that history despite their potential negative environmental impacts.
People accept built features; they feel they serve a purpose, or they have been present for a long time.
People accept built features; they feel they serve a purpose, or they have been present for a long time. Users who are not familiar with the history of the space hold negative views of less attractive built features.
All users wanted to see restoration, some felt that it should respect the industrial heritage of the area, others that it should concentrate on improving the environment.
Sustainability
Users felt that restoration is needed to provide accessible spaces that people want to use and feel safe visiting.
Users felt that restoration is needed to provide accessible spaces that people want to use but had negative views of restoration which did not also consider nature.
Facilities mean that a wide range of users can access the space and also attract people to the space; paths and play equipment were mentioned as important.
Facilities mean that a wide range of users can access the space and also attract people to the space; paths, toilets, and play equipment were all mentioned as important.
Users felt that although the restoration looks good now, it may deteriorate if it is not cared for in the future.
Benefitting and Engaging Society
All participants viewed the restoration of the Medlock as a success, with users of the restored river commenting, "that has been the biggest change, the Vale, it is lovely when you're walking along". Seeing the changes in the river led users of the unrestored river to reflect on the possible restoration of the Irk: "They're doing it all up, aren't they, with this . . . Big Local thing, the walkway . . . that'll be nice".
Positive views of the restoration were related to the benefits participants attributed to urban natural spaces. Users of both rivers felt that spending time in a natural environment improved their mental well-being, with a user of the restored river commenting on Clayton Vale: "I suffer from depression and I think going out here it lifts you", whilst another user observed, "everyone feels better after you've been to the park", when discussing the natural spaces around the unrestored river. Emphasis was placed on the role of the natural environment as a space to escape the urban environment. Users of the unrestored river felt that the natural spaces around the river were important in, "just getting away from it all . . . if we go to town, it's all cars and whatnot, so it's nice just to think you've gone away somewhere (to) be out of yourself". Users of the restored river expressed similar views: "If you stand there and listen, you get in the center of Clayton Vale, you can't hear any traffic, you can hear birds . . . it's just a little oasis in the center of Manchester, it's lovely".
The importance of natural elements such as plants and wildlife in the natural spaces around the unrestored river was emphasized by users as important when they felt stress: "When I'm having a bit of a stressful day, I'll . . . walk around there . . . listen to the birds and what have you (be) cause I think it's all about nature". Users of the restored river also commented on natural features in the green spaces around the restored river: "Trees and that are important because if you've got no trees in there what's the point in walking down it, nothing to look at, no point in going is there?", emphasizing their importance as focal points for visits to natural spaces.
Whilst users of both rivers described their rivers as important places for stress reduction and considered nature to play a role in this, the restoration was thought to have particularly enhanced the Medlock for this purpose. From an aesthetic point of view, the variety of natural habitats were felt to make it more interesting. When looking at pictures of the restored site, participants who were familiar with the restored river commented specifically on how at the restored site, "you've got a variety of colors and that . . . stands out", and users of the unrestored river agreed, "it's more varied isn't it, I've got more different habitats there for finding plants".
Water was considered important in natural spaces. Discussing pictures of natural spaces containing water, the relaxing and calming nature of watching water was emphasized by users of the unrestored river: "It'd just be calming I think, you know, you could sit and it'd be calming . . . to sit there and watch that"; and by users of the restored river: "Very tranquil, just the sound of the water . . . it's very relaxing".
In terms of the restoration work, users of the restored river commented that they, "don't remember the work being done" and felt that, "they (users) were more concerned about the cycle track than they were about that (the Medlock restoration)". Improving ecological health was important to users of both rivers and, although the Medlock restoration did not offer volunteering opportunities, contributing to other restoration work was successful in engaging local users with the restored river: "That's one of the reasons why I joined anyway and we're really interested in what's on here . . . the wildlife and everything . . . it's terribly important especially the bees"; and the unrestored river: "I quite like the river . . . it's one of the reasons we turned up on the clear-up day to try and improve the river".
Taking Account of the Past and Future
Discussions among participants indicated that, in their view, the restoration had been less successful in terms of taking the past and future into account, with comments pointing to a conflict for some between ecological restoration and the heritage of the restoration site.
Some users of both rivers felt that improving the ecological health of the space matters more than its history. Comments from users of the restored river included: "It's part of our heritage . . . I'm into heritage and old buildings and things like that but some things you've got to change, especially for the better". Whilst looking at pictures of the brick channel of the Medlock, users of the unrestored river discussed how built features could be undesirable despite their historical importance; regarding the Medlock, one participant said, "That looks more like a . . . sewer thing really". Some users of the unrestored river also placed less value on the areas of the Irk that had poor ecological health as a result of past industry: "I'm not worried what they're doing with that part really, I don't know what it was before but it looks as though it's been reclaimed". However, not all participants felt this way. The history of their urban natural spaces was important to some local users, on both the restored river: "That red brick is part of our history . . . it's part of the history of Philips Park, it's part of the history of Clayton"; and the unrestored river: "The industry is part of its heritage in a modern way". These users felt that restoration should respect local history and the heritage of the area. Whilst users of the restored river commented of the unrestored section of the Medlock that, "I really would like to see something done to it as long as . . . it's done properly"; they expressed the view that, "that (red brick) is also part of our history and some of it should be left". This view was echoed by users of the unrestored river: "The industry is part of its heritage . . . and although we moan about it and about the quality of the water for people, I'm not sure it's as much of an issue".
Users of both rivers felt that familiar manmade features were either unnoticed or acceptable in natural landscapes. On the restored river, one user commented on the brick channel of the Medlock: "I suppose when you think about it, (it's) not very natural looking, but it was something you'd always seen so you didn't really think about it". Users of both rivers also compared the Medlock pre-restoration to other landscapes, for example, "when you're up there (the Pennines) . . . there's this whole load of manmade stuff up there which I don't find unpleasant".
Sustainability
Despite the perceived improvement in ecological health, users of the restored river felt that the long-term environmental sustainability of the project was a concern. Users expressed the view that there is a general problem with the management of natural spaces in urban areas: "You come into Manchester, they're (green spaces) badly neglected at the moment"; and were concerned that this would affect the restoration: "It was nice when I went through there (Clayton Vale) the first time . . . but . . . what it's like now I don't know . . . it's the follow up . . . that's the problem".
Despite this, restoration was considered essential to ensuring that people continue to use natural spaces in urban areas, thus suggesting that restoration was integral to their social sustainability. Both groups felt that restoration was needed to provide access to natural spaces. Users of the restored river commented on the unrestored section of the Medlock, "it'd be nice to have it opened up, I mean at the moment it's all fenced off". Similarly, users of the unrestored river said, "it's (unrestored park and river) got to be done up, they're building more (houses) up here now, there's going to be no green space so we'll need it even more".
Users of the restored and unrestored rivers agreed that, to ensure long-term social and environmental sustainability of urban natural spaces, ecological restoration is not sufficient. They emphasized the need for restorations which provide amenities and facilities so that parks appeal to people: "We need these goalposts putting back in . . . that will as I say attract a lot more". These facilities were also considered essential in allowing a wide range of users to access the parks, including children: "Especially when you're taking little ones, I think you'd really need them (toilets)"; and elderly users: "We need the community to go through there (Queen's Park), so we need a couple of benches . . . the elderly can go maybe walk through with their grandchildren".
Discussion
Macroinvertebrate data indicate that restoration has led to some improvement in the ecological health of the Medlock. Compared to the downstream unrestored site on the same river, there is greater taxonomic richness and abundance, and more pollution-intolerant macroinvertebrates in the restored section of the Medlock. However, the restored site was less ecologically healthy than the upstream comparison site. Larger differences in richness, abundance, and the presence of less pollution-tolerant macroinvertebrates between sites on the Medlock compared with the Irk suggest that the restoration on the Medlock has led to an improvement in ecological health.
Users of the restored and unrestored rivers attributed psychological benefits to visiting the natural spaces around their own river and, in the case of users of the restored river, to the presence of a variety of habitats and wildlife there. Overall, both groups viewed the restoration positively. However, there were differences of opinion within groups regarding the importance of restoring ecological health compared to preserving the presence of built features relating to the cultural and industrial heritage of the area. Despite expressing some concerns over the long-term sustainability of the restored space, users of the Medlock agreed with users of the Irk that restoration was essential to ensure that people use urban natural spaces.
Ecological and Social Benefits of Restoration
We chose aquatic invertebrates to evaluate ecological health as they are an indicator of both abiotic and biotic conditions [19, 29] , and reflect ecological outcomes better than other measures of change such as chemical water quality. The restoration of the Medlock involved the removal of the brick channel and introduction of boulders and gravel, so improvements in ecological health, as evidenced by increases in diversity and abundance of macroinvertebrates, may be a response to the creation of new habitats within the river as found in other studies [e.g., [15, 19] ].
Differences in ecological health were also seen between sites on the unrestored river. We were unable to take before and after measurements from the Medlock, a problem often experienced when evaluating restoration projects, so used a space-for-time substitution [35] . As the restoration is relatively recent, the river may need longer to recover more fully [32, 43] , through colonization by taxa from upstream communities for example [44, 45] , which we found to be more ecologically healthy than downstream sites. However, the differences seen may also result from the sites chosen for comparison and the urban area surrounding the majority of the Medlock catchment, especially the lower reaches of the river which are in the center of Manchester and have been affected by an industrial past. It is likely that achieving a larger improvement in ecological health would require the adoption of a wider catchment approach to address impacts from the urban environment [19] .
A focus on both the ecological and social benefits adds important breadth to assessments of the success of a scheme such as this one. Local users highlighted the benefits of the restoration for wildlife and commented on seeing birds and insects at the site. Wildlife seen by local users may be directly attributable to the abundance of macroinvertebrates attracting them to feed at the site. However, the public has been found to be better at perceiving morphological rather than ecological improvements resulting from restoration [24] , and more generally, studies have found that green space users' observations of wildlife may not be accurate [13, 46, 47] , so it may be generally indicative of the improvement in the site's ecological health.
Whether or not their perceptions of nature are accurate, the Medlock restoration has been successful in reconnecting people with nature locally; this connection with nature is essential in building support for the conservation and restoration of the natural environment [7, 48] . Connection with nature has also been linked to gaining health benefits from natural spaces [49] . Our findings suggest a link between ecological integrity and wellbeing benefits from restoration. Whilst psychological benefits were identified by both user groups as a result of visiting their river and associated natural spaces, visitors to the restored river reflected on the improved appearance and enhanced sensory appeal of the site, e.g., the distinctive sound of flowing water due to changes in the river bed. These findings correspond with increasing evidence of the benefits of visiting natural environments [50] , particularly those containing water [51] and which are aesthetically pleasing [52] . There is also evidence that people find spaces they perceive as more biodiverse to be more psychologically restorative [21, 53] .
There is some indication that, as for the ecological benefits, it may take time for the full social benefits of restoration to become apparent [23] , although our findings suggest that the social benefits of the restoration of the Medlock are evident even in the short-term. Associated activities such as practical management of the site by volunteers offers social benefits by increasing user group activity [54] and can directly contribute to improving the ecological health and the sustainability of restoration projects.
Concerns Regarding Restoration
Despite the positive views held of the restoration overall, concerns regarding the project were identified by local users. Many of these negative views were linked to 'taking account of the past and future' [9] , and lack of consideration of the site's industrial past. Studies have found that people place value on features which reflect the history or cultural heritage of their local environment [3, 22, 25] , even if these features are linked with activities that pose threats to ecological health, such as industry and pollution. People's sense of place can also mean they oppose changes in their home environments [25] . Our findings highlight the importance of community involvement in the restoration process [20, 55] and suggest that social acceptability can be enhanced by incorporating hard features in restoration design.
There were also concerns regarding the long-term environmental and social sustainability of the restoration. Users of both rivers wanted to see what they considered proper management of the environment as well as the improvement of facilities. Studies indicate that people expect urban natural spaces to be more managed than rural environments [56] , with facilities such as paths, benches, and toilets providing 'cues to care' [24, 57] . An appropriate management strategy can ensure that the potential ecological benefits of restoration are realized, but it is also essential in relation to social benefits. The maintenance and provision of facilities is important to ensure the use of these spaces as well as their accessibility for a range of user groups, leading to community support, which contributes to the long-term environmental sustainability and success of urban restoration projects [23] .
Conclusions: Further Research and Implications for Policy and Practice
Recruiting participants from disadvantaged communities is often challenging [58] . The recruitment methods we adopted are used widely in community-based studies, and our sample is comparable to other qualitative studies which have evaluated restoration or used framework analysis e.g., [25, 35, 39] . Nevertheless, our sample is limited, and our participants do not represent all users of green space. Our participants were over 45 and mostly female; studies have recorded age and gender differences in the nature-health relationship [48, 50] . Neighborhood green space has been positively associated with health for men of all ages, with benefits seen only for older women [59, 60] , although a recent meta-analysis of nature connection and wellbeing found no effect of gender or age [61] . We were likely to have recruited people who were regular users of the recruitment sites (the four green spaces and local venues); involving harder-to-reach groups is a recognized research challenge with little robust evidence on what works to enhance participation [58] . Further investigation is needed for different population groups, particularly minority and disadvantaged groups, such as older people and those with poor health, who rarely visit natural spaces in urban areas and may be less connected with nature [62] . Our macroinvertebrate sample sizes were also relatively small, as considering dual benefits necessitates breadth rather than depth of study. However, future research could be improved through more detailed ecological sampling.
There were few evaluations of the dual benefits of restoration on which to build when integrating the ecological and social findings from the project. Discussion from Smith et al. [8] regarding achieving ecological and social objectives from restoration informed our research and decision to use a simple framework, including four broad principles [9] . However, the framework does not indicate how the four principles are linked or include important elements such as time. Further research is needed focusing on the links between ecological and social benefits [20] , investigating, for example, links between biodiversity and psychological benefits, to improve the framework. Pre-and post-restoration monitoring would also facilitate the investigation of causal links.
Whilst urbanization offers opportunities for sustainable living, the degradation of natural environments in urban areas can lead to declines in biodiversity and may impact human health. Ecological restoration can contribute to solving this problem. By using the four principles proposed by Suding et al. [9] to consider ecological and social dimensions of an urban restoration project, this study showed that the main benefits of the restoration relate to its impact in increasing ecological integrity and benefitting and engaging society. The restoration of the Medlock has led to improvement in the ecological health of the river and, despite some concerns over the project taking insufficient account of the past and future, its sustainability is viewed positively by local users who feel the restoration has improved the aesthetic and sensory appeal of the space. Our findings have implications for stakeholders involved in carrying out ecological restoration, highlighting the importance of involving the local community throughout the process, particularly as in the longer term, societal support and engagement can enhance the environmental sustainability of projects, allowing time for the full ecological benefits to be realized. More broadly, they provide further evidence for urban planning and policy regarding opportunities to improve urban sustainability from projects which increase ecological health, as they can lead to co-benefits for the environment and society. Deriving dual ecological and social benefits from ecological restoration is key to the success of such projects in urban areas. 
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Appendix A
Response Ratio Restored River Unrestored River
Appendix C. Welcome and Introduction (5 min)
Provide name badges and refreshments {available prior to focus group discussion). Ask for consent and demographic forms to be filled in. Thank participants for coming, check consent, confirm timings, explain how focus group will work and what it is about (how people use and feel about local parks, things they like and don't like). Answer any questions relating to session. Set out ground rules e.g., all participants have a chance to talk, only one person to talk at a time. Let's start by introducing ourselves.
Appendix C.1. Use of the Park
Give everyone a card and ask them to tick their answer. 
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